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Abstract 
Teaching physical education and sports at pedagogical faculties in the Czech Republic is often 
associated with certain risks which could lead to acute sports injuries. The most serious of these is 
traumatic spinal injury that could, in the case of poorly executed first aid, lead to serious damage 
to the health of individuals, including further unsolvable permanent consequences. Therefore 
every teacher or trainer as well as every student of physical education and sports must gain the 
necessary expertise in this field. This paper summarizes new findings about premedical first aid 
executed when a traumatic spinal injury occurs. It focuses especially on the appropriate 
assessment of disabilities according to Frankel and the implementation of specific procedures 
which can solve the trauma in various situations, including the use of a system for extricating an 
injured victim with a spinal fixation. 
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1. Introduction 
Teaching physical education and sports in the Czech Republic very often includes some physical activities that 
may be associated with the development of acute injuries to the musculoskeletal system. One of the most serious 
injuries is spinal trauma, which can occur during almost any sporting activity. Even more risky are special courses 
such as artistic gymnastics, biking, climbing or hiking. When teaching, the result of poorly performed physical 
activities may be an injury, which if not treated properly, may lead to serious permanent consequences (for example 
Patel et al. (2013)). Despite the tremendous mobility of the spine, which is provided by each and every single 
vertebra, it may lead to damage depending on the formation mechanism and the intensity of the stimulus. The 
result of structural change may be only ligament damage /stretch, tear or rupture/ or minor tearing of the 
intervertebral discs. Unfortunately, too often, we may encounter severe subluxation, luxation or fracture of one or 
more vertebrae (Donatelli et al., 2012). In the area of the cervical spine, the typical type of injury associated with 
extension is whiplash (Yoganandan et al., 2013). In the area of the thoracic spine, typical damage results from a 
direct impact (strike, hitting an obstacle with the back) and for the lumbar spine, it is usually an impact on the 
buttocks or legs during a fall. If the spinal injuries are associated with structural changes of the vertebra, a 
fragment, especially from the rear part, very often pushes into the spinal canal and may also simultaneously lead to 
a spinal cord injury /concussion of spinal cord, compression or extension with consequent cracking and bleeding/. 
 
2. Evaluation of Spinal and Spinal Cord Injuries 
While evaluating the severity of these injuries, we observe local signs of damage such as abrasions, swelling 
and a hematoma. We simultaneously evaluate percussion and palpation pain above the vertebrae thorns and their 
distance and position in an upright posture (O´Dowd, 2007). When a spinal cord injury occurs we may find same 
changes related to the extent and type of the spinal injury. The changes found when injuries occur may be 
functional, reversible /concussion only causes spinal concussion/, incompletely reversible /swelling or bleeding 
leads to spinal cord contusion/, or irreversible disruption of the spinal cord (Vaverka and Hrabálek, 2002). 
The most commonly recommended approach is to use the indicative ratings of symptoms below the level of 
disability given by the American Spinal Injury Association Impairment Scale /modified from the Frankel 
classification/ (American Spinal Injury Association, 2000; Marino et al., 2008; Harvey and Graves, 2011).  
Category A /complete spinal cord injury/ - no sensory or motor function is preserved in sacral 
segments S4-S5. 
Category B /incomplete/ - sensory, but not motor, function is preserved below the neurologic 
level and extends through sacral segments S4-S5. 
Category C /incomplete/ - motor function is preserved below the neurologic level, and most key 
muscles below the neurologic level have a muscle grade of less than 3. 
Category D /incomplete/ - motor function is preserved below the neurologic level, and most key 
muscles below the neurologic level have a muscle grade that is greater than or equal to 3. 
Category E /normal/ - sensory and motor functions are normal. 
When the spinal cord is transacted, we can also find other symptoms such as: drop in blood pressure, 
bradycardia, impaired thermoregulation, areflexia, anaesthesia, muscle atonia, plegia, paralytic ileus, or atonic 
bladder with urinary incontinence. The most serious respiratory dysfunction is when there is a direct relationship 
between the level of the cord injury and the degree of respiratory dysfunction. With high lesions /C1 or C2/, vital 
capacity is only 5-10% of normal, and cough is absent, with lesions at C3 through C6, vital capacity is 20% of 
normal, and cough is weak and ineffective, with high thoracic cord injuries /T2 through T4/ vital capacity is 30-
50% of normal, and cough is weak, with lower cord injuries, respiratory function and improves with injuries at T11 
with minimal respiratory dysfunction. It is also important to note that determining the severity of injuries is 
relatively easy with preserved consciousness of injured individuals and difficult for unconscious individuals. In any 
case, we always treat these individuals the same way even if the damage to the spine and spinal cord is an estimate 
(Urdaneta and Layon, 2003; Ryken et al., 2013). 
 
3. Principles of First Aid 
This type of injury requires properly implemented first aid. The crucial principle is an accurate treatment 
process at the site of the injury and the nature of any subsequent transport to a medical facility. We must not 
forget that the injury itself might not violate the function of the spinal cord, but subsequent maladministration of 
first aid during extrication, carrying and manipulating the injured individual can lead to permanent damage. 
Among the principles of professional aid we should mention adequate fixation and handling, solution of 
respiratory insufficiencies and failure, and any subsequent transport of the injured individual to a medical facility. 
In addressing immobilization, handling and transport, we must realize that, if possible, it is always best to keep an 
injured individual in the position in which he or she was found (not to perform any manipulation). It is essential to 
keep the injured individual /if not in a coma still and try to obtain all the relevant information about his or her 
injury, the formation mechanism, whether the injured individual was immediately moving after the accident and 
whether he or she was feeling any problems including possible respiratory insufficiency. All this information, 
together with a description of the disability, implemented procedures and first aid must be gathered for the 
specialists, usually paramedics, who provide better care for the injured. Only rarely do we have to proceed 
differently, for example, in a situation where you cannot assume rapid professional assistance, such as when the 
accident occurs in poorly accessible terrain. Instructions for first aid in these cases of extreme or inaccessible 
conditions are clear (Battlefield Advanced Trauma Life Support BATLS, 2004; Zhang et al., 2013; Shekhar and 
Khan, 2016). We must rescue the injured individual with the help of as many rescuers as possible and put him or 
her into a neutral position lying on their back, preferably on a hard surface (Manoach and Paladino, 2007). 
For manipulating an individual with a suspected cervical spine injury in these cases, we use these fixation 
techniques: 
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 Basic fixation – the rescuer firmly presses the trapezium muscle next to the head. The forearm can 
thereby form a solid surface, which the rescuer presses the head against with his other hand in the correct 
axial position. If we are unable to proceed this way, we could use different techniques in some cases, but we 
must always maintain the fixation of the head in the neutral position. 
 Pulling the hair – the other hand or hands of other rescuers fixate the victim’s head from the side to avoid 
any possible movements as much as possible, for example during the rapid extrication of individuals from a 
burning vehicle. In a critical situation, which may lead to respiratory failure, we might need to remove a 
helmet. One rescuer maintains the fixation of the head and neck in the neutral position by constantly 
pressing his hand against the mandible. The other rescuer removes the helmet by pulling the lower edge 
with hands. It is essential to avoid any bending forward or backward or rotation of the head during this 
procedure, so there is no spinal injury. Remember, with integral helmets we need to lift the visor as well as 
release the catch on the side of the helmet, allowing us to lift the chin spoiler up or to the side or to open it 
fully.  
 “Rail touch technique” – the rescuer firmly presses the trapezium muscles of the victim with both hands, 
with thumbs pointing at the chest front, and with his forearms he fixates the head. This technique is 
typically used for fixation of the cervical spine during the transfer of the victim. Fixation with a neck collar 
is essential. 
 During the necessary transfer of the victim we could stabilize the head using Lateral fixation – we could 
use for example a rolled-up jacket or blanket that we put around the victim’s head in a horseshoe shape and 
we fix it to the stretcher using scarves, belts or bands, etc. We could prevent any movements of the head to 
the side by putting “blocks” on both sides of the head. We try to fix these blocks to the stretcher as well as 
the body using scarves, belts or bands. If we fix only the head, it could lead to further damage when we try 
to manipulate the victim.  
 “Improvised collar” – which should be used only in extreme cases, e.g. inaccessible places with long 
transport of the victim. In this situation, we could use for example a magazine which we fold several times 
and wrap in a piece of cloth. Than we form the magazine into a letter “U” for which we could use our thigh 
and we attach it in front and tighten the loosened ends of the fabric (McNab, 2006). In the majority of 
“normal cases” it is recommended not to do so, because relatively large manipulation of the victim may lead 
to further damage of the head and cervical spine. 
When providing first aid to injuries occurring in water /jumps, falls into unknown water/ we always extricate 
the victim in the supine position. At the same time, we try to keep the position of the cervical spine in a neutral 
position without leaning sideways. When the victim is experiencing respiratory arrest we must always begin 
resuscitation immediately in the water. Clearing the respiratory tract is performed by advancing the mandible and 
opening his/her mouth without bending the head backward. If we have appropriate equipment /usually only some 
members of the integrated rescue system are equipped/, we arrange transport of the victim to the nearest medical 
facility. We use a spinal frame, which is manufactured in two basic types, a one-piece spinal board or a divisible 
scoop frame. We provide the fixation of the head with a cervical collar to prevent movement in any direction and to 
help keep the airway free. These cervical collars are made of a variety of hard materials and it is important to attach 
them properly, so we use appropriate supportive body lines, i.e. mandible, sternum – the neck area. Two rescuers 
always work together. One of them fixates the head and cervical spine using a proper fixation technique, while the 
other attaches the cervical collar in such a way that the cervical spine is stabilized and on its axis (Schubl et al., 
2016). For the purposes of head fixation, we could also use a “head immobilizer” which is made of expandable 
homogenous material with straps to help immobilize the victim’s forehead and chin and to attach it to the spinal 
board or scoop frame. 
The most effective technique for rescuing an injured individual with spinal trauma is the “system for recovery 
of the injured with a spinal fixation” (Muralidhar et al., 2014; Byung-Guk et al., 2015). It is a technical aid which 
gently yet sufficiently fixates the spine and enables subsequent manipulation of the victim while rescuing and 
transporting him/her. Roughly described, it is a kind of cloak with spine stiffening plates sewn into it. There are 
straps with clamps on the cloak /usually in a different colour/ to help with the whole body fixation – two for the 
head, three for the chest and abdomen and two for the hips. The entire system is attached quite simply. Two 
rescuers work together, the first one holding the head using a proper fixation technique attaches the cervical collar 
or other type of head immobilizer, while the other attaches the system so that the spine of the victim is also the 
central axis of the fixation system. There should be no gap between the neck and the fixation. Finally, all the straps 
need to be fastened. When providing first aid, we must not forget other serious consequences of this type of injury. 
If the spinal cord is damaged above the C3 segment, the victim is not capable of spontaneous breathing and we 
must immediately start resuscitation. We clear the respiratory tract with the head held straight, preferably by 
advancing the mandible (e.g. (Pysny et al., 2011; Monsieurs et al., 2015)). Very often the victim loses 
thermoregulatory ability. In a hot environment we try every possible method to keep the victim cool and on the 
other hand, in a cold environment we try to heat the victim’s body with aluminium foil or at least a blanket.  
 
4. Conclusion  
Traumatic spinal injury is one of the most dangerous accidents that can occur during some classes taught at 
faculties of education focused on physical education and sports. Improperly provided first aid may ultimately 
endanger the life of an individual or leave permanent consequences that can limit the victim forever. Therefore, 
there is a strong emphasis on teaching appropriate first aid procedures for this type of injury in the Czech Republic. 
In this case, the aim is to obtain relevant expertise in this matter. Thus, every graduate of this field of study, i.e. not 
only a teacher or a coach but also every student should acquire the knowledge which will allow them to evaluate 
the situation related to this type of injury and any subsequently emerging clinical manifestations and 
simultaneously provide all the necessary procedures at a relatively good level, including the use of the “system for 
recovery of the injured with a spinal fixation”.  
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